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(54) OPTICAL HEAD 

(57) Abstract: 

PURPOSE: To relax the mounting precision and to 
reduce the secular change by using two diffraction 
gratings, reducing the deviation in a light spot due to 
the fluctuation in a diffraction angle when a wavelength 
is fluctuated, making angle between a grating vector 
direction and a direction of a light receiving element 
division line nearly 45 degree and reducing the moving 
amount of the light spot. 

CONSTITUTION: An outgoing light from a laser 8 is 
transmitted through a hologram 12 t and generates a 
zero-order light beam, and arrives at an optical disk 11 
surface through a collimater lens 9 and an objective 
lens 10. The reflected light generates a diffraction 
light Ka by the hologram 12, and generates the 
diffraction fight Kb by the hologram 13, and is received 
by a photodetector 14 with a bisected light receiving 
surface. Then, in the diffraction light Kb, the 
diffraction angle due to the fluctuation in the 
wavelength is canceled, and the fluctuation in the light 
spot on the element 14 is reduced. Since the angle 
between the grating vector direction V of the holograms 
12, 13 and the direction X of the division line D of the 
photodetector 14 is 45 degree, even when the hologram 
12 is rotated by Aθ, the moving amount of the light 



spot P is only AL=r.tanAθ/2 1/2 on the element 14. 
Thus, since the positional deviation of the light point 
is reduced even when the hologram 12 is deviated to 
some extent, the mounting is facilitated, and the 
secular change is reduced, too. 
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J: 9 UT*««lE««£ft:©iB±|cJH«i-« ^ £ K J; 

SI«^-1f*»fcinE3l£*«Eft«ft:i:«>R|ro*K±|c 
B?TlS3tWS8B&^!i» lb <£>£:lt7fc£#ii£ LtS 1 miff* 
lEJfft-T-SrBKU, r ©I 1 Etfr&T- 
J: 0 »ft**i.fc» 1 E*f3te<07fcI&±i::-t©JIS 1 tslfffe 
^■ifc^* hAofrfla*«L<»2III*f7fc«:3S*£*5 
JB2|slW*-?-«:ERU w©jR2Eliff»?-lc.fc0 38£L 

t^m 2 E*f*<o*K±ii«nEjB 1 &t*jii 2 ©ehjh*? © 

[!»#*! 2] SlMl2W@MfW9*.«'M< 

<t <o mat Lxitmnmmm#<DM±\cmM't?> r £ 

2o<750W7t£3§££i*:5[I]flTte^£El£U iOBDf 

fvKtfft£B§4 5° (D^^ti-t^m^-r^'p 
tt < b 1 2 o©S3t*-7-4rER Lit t -T^ft 

J; 0 ft* Lr**«EftjKflE©ai±iciBltr » r. J; 
ftjtiK t WIS** ttGMKftrt* b OSWfSr^fe 3 * s 

^l-^rOlHl&f^wfe-T-^^ h^fS]i:B§-4 5° <D^r[Sj 

LfcriSrWRt-T Sites' K. 
[3B*J©SMH*KWl 
[00 0 1] 

[0 0 0 2] 

Hi 4 14, fS*{c*Sft53t#*E»?5^ 

214; [iltfr^ 3 ©IsJtfrte-?- 3 a ©BKAStU 0 &3fe 



(2) 

4 a <t± l&7fc4 b, 4 c ©3oWtf- 

4 -/ ^ ^ U-f >^ 3 b OSIrSi U>X 
(B**-f) fc«fc OftfcSfLft^-r** (B*tfi*) <D 

7fe©5*>, OftJttttff ±Ufc3ttth5y^ 
LT^E^^ 3^ iff 1 ?, n ^7 

4ai, 4 bj, 4 c it f— A 4 a 2, 4b2, 4 c 2© 2 

Af4, 6oc0S*ffia, b, c, d, e, f £rt>ogft 

[0 0 0 3] 01 .514, S3ts!5^-.5©E±-C©tf— 
#y hW^B-Sr^i-tWTfc*), (a) {4*^ -f * * # 
i£^B#, (b) ttfc^-f^jflSiMfU*, (c) ttTfex-r 
^^iJSv^wif- i»^ffiT-fo-5 0 iOi^ 6OC0S 
3tBa, b, c, d. e. f WftUSfWfcfMHiKrfcfc 

oi, 3lf-AfttJ;5h7yi'i7Ht*Tri, ||[ 
20 ««#RFi:Sr*«)*^i:39J-C#S 0 #{s-5§-ffif4, 
Fo= (a + d) - (b + c) 
T r = e — f 
R£=a+b+c+d 

©J:5K»fc-t-r tas-e#5. £ ©J: 5 left* 1 £g* 

U7t- h7y*^t- J}?, W*©?S 
30 [ 0 0 0 4 1 

*lRl4:«rl5lSW— fclcio.t, 
*. 

[0 0 0 51 HI 614, Sfc^Boa-fRJUtfrlfilXi:, 
40 [HlJf^ZW^^^ h^rSlVi^iSl^sp^tCUteS J; 

7t«l (LD) b$tytm=f-Q (PD) b&'*v*—*S{t\* 

6I±-. co3t^#-> h P Ofee-g-^-e: 
14, ElWft^ 7 A 0 7^»t EWE r b tc± 0 # y 

ir^eSi 5f-EB^iX7 v c«fi!c-C i {4, Ih1$t*&^ 7 £ A 9 fc* 
(tls]tei--5<!:, it*.tfy h Pco^lftftA L o 14, 

so 
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ALo = r • t a n A 0 

y hP5r^#I^T*2^-r'5<t^to:^i(]LTiSSLT, 
[0 0 0 6] rixlcJ:0aS«*»as*i:fc«t5«:»«-C 

< 5 <fc 5 t^-t>*Sfc«)lc|Hl*r»-T- 7 £ He 

7 Oiia{«Htlctt«»f Wv^«f«isS*$tLS d t left 
5. r.©fc«>, lH]lff*&^7^'>L-r > 'blHll5-rttSrer-r 
Jt^jKy hPttS**iF-6 0»Stt|lDlC#LTJSff 

4. 
[0 0 0 7] 

T#««IE*jfcflr<0ffi -hlcHSWf S r i (C ± *) ff«K>E 

*jfSll§ISr«Hf-«:EH:U d (OW, 1 0#r*^-t«t 9 
Ztitzm 1 EI*r3te«>3te8&-tte-*0>iS 1 mVtttrf- bto*'* 
? hA'*[Ri^'L<JB2llI#f3feS:M*-&S*2lsl*r# 

[0 0 0 8] f**^2|E«(75M?^T'li, 1 IS«l«> 

«fc 5tcLfc„ 

[000 9] 3 E*10> JBWeM:, 1f3t8R*» lb 

ffi±lcj»&*^$r£lcJ:9W«a>E», 
n^Jt^y K(C*5^r, BIHEU— !f3tWi:imiE3t««IE 

L-C**< ,hfc2o<7>|5]tJrft£$g££'tf5[E]lJf 

*(C-t<^lHltfft& J FO*&^-'<^ h/w*[6lJ:B&4 5° <£>3rft 
*fct-5MM**:*ri-5jl>*< 1 1 2 o«>g**-?-«:ER 

[0 0 10] IS*«4fE«cW^0^-ei4. ff*:JS3fE®(0 

•5 J; 9 1" Life, 



••• (1) 

[0 0 1 1 ] »*3S5IS«W^^-C , {4, — !P*«3&»& 

0>¥*T3te«:*Mfc i' vXli J: •> UT3fc««Eftttft:0> 
ffi±JcJ»lti-5ri:lcj:"j«fa©Eft, «£, t83c^£ 
ft Sfc^y Klcfc^T, «irffiv-lF#«£«rfc*flMMB 

»jS£*ifc«#l§l«r««-«:ERU Z.<r>fa%mVxUm- 

1 1& 4 5° <D#lS]*fc+$m»*#+S<P'fc< i 
t 2o<Ogftiff^£E13:Lfco 
[0012] 

[HUB] l*#*lEiW>*i3filc:l3V*-CM:, f lMf 2 

W*«o*|filtS:W4 5° tt?»r fclcfc*), 

[0 0 13] »*Jl2E®co^B^tciav^-C»4, Etfrft? 

[0 0 14] ft*^3Ett<03§Wf-*5VTtt, lorolsl 
Wf&^&roiH*?* (±18:36) Sr-tH-Plx 2o«)S* 

#y h-r*vS:«#±-e*-r>"fe/u-t-5ri:aspr«Bl:/j: 

£B&4 5° iri-arir(c«t«j. EWrfc^fc^^llHES 

[0 0 15] tt*JS4E*©»W»ii*Jl'^-C«:, 

[0 0 16] W**5E*«)3SW(-*JV^-Ctt, 3tfflfflS* 
lUJMft^WBWi^fct^WaEftMEfl: 

[0 0 17] 

[HJfe^l] ffi*«lE««^B^O-3ISS0iJSr[2ll~Il4 

u-1f8 (LD) *»feHiJHSttfc.3le*3 D h I^VX 

3A*LT*W«E»8t#fc Ltro3tr^^ 1 1»B 
. ±Jcfia.W-f-ar tic J; UtfSKOEi, f?^, r^*^^?T 
93t~-y Ktc*5V>T, *S«:u-f 8t3tr-f^^l 1. 
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LTJ8 1 |g|*f*K a £|g££ii-5Sf| 1 Etfrte^- k LTW 

«*2|g*f» : f-t Lt©*n^ 7 i, l SSrEKLfc. * 
it, EI 2 (ci^-TJ; ? ic, ;c*p^7^13 

\£ X *) 3§3£ LtzWi 2 (EliffTfeK b <7)7tSS±{C* d/?A1 
2, 1 arolS^^ h;v*|Pivtlg4 5° (Djjfax&tz 
-r$MW»D«:*r-*-a$3fc*-T- 1 4 SrffiKLfc. 
[0 0 18] ^<D£oteffiJ$.\ZlS\,^X. HI 1 Wflt^Wtd 10 

14, *p^5A1 2$-li|LtO?>;*5rft > =>!M — 

*tfSlElW3tKaS:»« Q ©JR 1 [Hlt>T^K a »4* o ^ 

A L = r • t a n A 0 / 4~ 2 

CO (2) iSwfitSr^&ro (1) LTfrA* 20 

[0 0 2 01 JL$Lfc<fc ?le, 2o*d^ 7 A12, 1 
3t^>Ky hi"jh,*r««>-C/J^<-rsr4:!4S-e#5. * 
f6]Xi:.£:B&4 5° i *d^7A12, 

[0 0 2 1] ifctc, fft*«2*Bgt0«H<a— £%0!l£rBI 
5 £.1/13 6 (a) ~ (c) (Cg-^TtftlpJ-t-So #*5. 

ml3£ LfcW** 1 fEft©36en k m-&>Wo^x<D®m 

[0 0 2 2] 1 fE*0>3MfM»J(O3te^y KfC*5l^ 

Eltf ©El W3»*K«#tfc#t£«:*r-*- * J: 5 f- Lfc t 

— h uyX9 iS^uvXi 0 twfflrofts&if;: 1/4 
SStsi 7^ias;Lfc 0 sit. lg 1 roiuwft^- (^o^ 

7A12) , m 2 <7>[HJ5ft&^- (*P/7A13) <D[Hl#f 
Sb*^ffl*ttfftt**ri-5**5llS:ia6 (a) ~ (c) 

[0 0 2 3] HI 6 (a) 14, £ 1 ©Etfftt^flWcOHte 

t*7tf4(B:7fcfe#te£'bo*ni/7A 1 2KA*M--5r <h so 



7^1 3«CAttL"CI¥fl[ia»fSixJB2Ill#f3tKbSr# 
T, ro*2EI»r3fcKbtt2»«$*Lfca3l6ffiSr't>og 
Tt^T-l 4lcg:7t£*i-5o S6oT, rcoi p{c2lH]|5]iff 

$nfc7t (jk 2 EWfjteK b ) 14, m^Wi\cx^mm^ 
«aB»a*ia»*ixsfca«>, 13 (a) {c^-r<t5t-, s 

JteSf^ 1 4±t?033t^'J<s' < 45. E13 " 

(b) 14, ffc*©#n^9Al 5K±90W**tfclHl$f 
ftriSjfcg^iJj (± A A.) le£ Vgftm* 1 6<£»B_kT'7t 

**sS7tffi±-e»3t^!J<y N^ftftriM^v^ k&t>*> 
•5o 

[0 0 19] £fc, *mg^jT*(4, E2K.^U7t«fc piC 
*n^ 7 A12, 1 Srofe^^ h jyjSfaV k'&Jt^ 

1 4W##Jj&DO;£rftX<t755 4 5° i 5 ICIStt£ 

ixrv^r t*»e>, H14 {e^-f «fc 0 ic*n ^9 a 1 2 £ 
A efc'itlHjSLT'b, hP©»»*A Lf4, 

- (2) 

lei t)^l 0 0%3fl*EI*fL-C!BllS*f*Ka t/jrO, -t 
(75^1 0 0%«J^l[Hliff3tKa!6^o^7Al 3 {CAft 
t5r £le<fc 9^<E>^3 0%tfS[HtffLTSi?2|!]tlT3fcKb 
4:<Co-CS3t*^-l 4IC*jWx5. !Wi^> *a^7 

ftSTf-l 4S±T-W7tfUffl^*(4 2 5%S«i:/j:Sas, 
*oaii*TS:S3t*-T- 1 4 a (c#ttS«{f Lt^ 
ttJL, ^f2lHlW3tKb-C7^-— 73^317— ft-^F o 5:^ 

amu4, *ibjB*©^nc*iv^-c{«Te>raHi4<cv\ 

[0 0 2 4] H6 (b) 14, JBl«)0*f*^-Xt/!B2<O 

^ 1 l75^»Slt7tf4ii7tfe# : tt5rt)0/}xa ; /7A 1 2 
icAW-r^rtlcitj^l 00%*SE*f*njBllElSf3t 
Kai/itl, ^0*«3 10 0 %<^M 1 |Hltff3tK a ^dTtfe 
?IMto*D^7Al 3{CA#t-t-5r t(C<t 
1 0 0%*SEISf LT*2EHff*Kb iftorSJHlffl 

[0 0 2 5] 116 (c) 14, 2 c7)@JfT$&^tf>3MC{l7fc 

lt3t(4*o^7Ai 2<c:AW-i-5Ci:(cJ; 9*^3 0%^ 
iHlJfSiXfBlEW^KaiJSC"?, t<Df!f}3 0%(Dmim 
^7tKa^{l7fetfe#tt?rfco^ni/7Al 3lcAlti-5 
C irlCj; QZOfol 0 0%/4i[HlSrL-Cm2[HlJfT7tKb fc 

1 4B±t*ilt43tfUfflS**«:2 5.%S*4:/.c5j&s, * 

[0 0 2 6] Jha*Lfc«t 5 iC, W*-WlsIJf*&^ (*:o^ 
5M2, 1 3) <730W^IC fcfc it -5 r 
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. (5) 



iB(C[S]±$-fr5r t7J5T't5o i*Uc<fci9, 

if 8 O V— V - < ffiffl -T Z> r. i: a* T* # -5 tz 

[0027] m^. »*JS3ts«cco^igco— mmm&m 
7~ni ucs-i^rwwi-a. fc*s, Bti^Lifcfi*^ 
l. 2e*»»Bfcra-»$^oi*T©Ri3iitt««&u 

[0 0 2 8] @7|Cffjt^y KlCfcVT. ^aSftt'— 
¥8 kit^-i*? l l bmmnim^zytT 1 V l l 

3**[sl$r»^-, r ~ Tii2o(D[E]tff3 , £: (±l»3fe) K 

18a, 1 8 b Lfc 0 13 8 (C^-fJ; 5 

^S*n^7A18a, 1 8 b ri>ib<E>0#f)tK c , Kd 
# AlH-5i: n 1 8 a, 1 8 b<D&^- 

F o = (a + c) - ( 

*S. 0 9 (a) ~ (c) 14, BuM^Lfc® 15 (a) ~ 

(c) <Dmm.&mz.*:tiz:tmfc-t-z> e *yt, ;:t- 

-Ti^lc, — ^©5**^ 1 9-h-Ctt#:*jKy hPttS 
Ttffiaflijd&RjL, fttl*C0S:3t*^- 2 0Jh-CW3fc*#S' 

7A1 8 a ;5>?><E>lH]iff3tKc, KdT'fcSfcJf)^^^ h 
*»*tt!?l— rftlcfc 5^#y h^tbtciSW 

J: 0 ft *M«3tB«flMS lc«tc-C7^--*^ 

^iSlVirSJt^l 9, 2 0W^#li»DK>^lpJXt^(i& 
4 5' ^LT^Sfc*. *o^7A18a, 1 8 b tf> 

F 0= (a -b) + 

G : VJEtt 

[0 0 3 2] ftlc, tt**4lE<ft036M©— 
v^TKWi-*. fcfc, i!fij£LfcfS#igl~3!2«ctf>$g91 
tl^-^#l£O^T<£>tft0Jl4«B&U *«W]— SMHwO 

[0 0 3 3] r w-Ctt. W#*3flE«t«>lltfiW«>*^y 

KlCiJ^T, iHlifft&^T-fcS^Sfl^o i/^A 1 8 a , 1 
8 b<0®1fttomzm%fc&te«:Zi1z\z.to1t-±frZk\cVr 



-f5'>#< t t>2o©$3t3Uf, ^wT-|4S5t®a, b 
SrfcoS3t*^l 9 tSJtffie, d£t o§f^2 0 

[0 0 2 9] rcoj; p/ii^tio^t, tttf^x? 1 1 
*»e><OSMjt^^fiJ*n^7A 1 8 a, 1 8 b Iz. 
5r .tlci: •? + l&TtKc t- 1 ft.ytKd<D\B}tfr3t$:±. 

10 #|fiJVte'#LT£#* : ?-l 9, 2 0<7)^fi|^DcD*-f6]X 
/J5B&4 5° LTl^^co^&^fcWT 

ffi(*ja»e><D2o0>lI]tlr3fcKc, Kd&^ti 

[0 0 3 0] lit', *giSrf^T7^— #^0:7 — 
fE*F o«r»aJl-S«£-fc:<H*-C#;t5. §7fe®a~d 
tC*fJ^i-5 7*-*^.a:7— ff-f-F o 14, 

+ d) ••• (3) 

[0 0 3 1 ] *^S£^JT'I4, ±«£L7t J: p &mfi 

SJJJHKS**-? 19, 2 0 «r*afl-«*fc«*, ^:*i<bM*<D 
S**-? 1 9, 2 0**E»<ott«fc:e«£*vC^fci^ 
h fca*n^ 7 A18a, 1 8 bSrlllte^fiL^t 
Ltt, 2o©^*y h Pro^'L^IUHflcigTt^l 
9, 2 OtD^-fil^DOfiCBt-'g-^-tirSr 
^5fc^ o ^rx-, (4, f^bf)*— Jj 

30 WJtXTffs/ t- Pfc*»4$:fflV>T ; ewtp'i>*^f'JI&DcO{ia 
(c^t>-frfc^, m^aco-r^f 715'^Sroj; 5 1 oro^t 
h P^rfflV->-C7^~ ^^^7— ft-^-F o<S»&ffi£ 
n?o El 11 (a) (C^-rg^-7-1 9l:7*-*7.x 
9— ft-S-ttUfflSR^t LTfflV\ 12 11 (b) KtjWS 
2 0Sr^-7-fe5/ HWlEfflS**-?*: LTfflV>5. 

r (c-d) ••• (4) 

^fl^n^7Ai8a, 1 8 b JC^rW «t p ^{S^ 
ftfe#tt5r«bfc-fr, l/4SEftffil 7^7tiES^(Cia«-r5 
rtliiot, MEAftfl (B6 (a) ~ (c) ) X'ft 

S/i*, ^Botia^ hfb^ElSr t7i5-C'#5o 
[0 0 3 4] ^(-, m#«5Gttro«H0— Hffiffl&BI 

1 2SU5E1 1 3 (c£<5v^Tift?q-r5„ /«C*3, miaiLfctg 
so 1 ~ 4 I5«(73^B^ i: (^— Sl5#lCo<^TcD!ft^l4^B& 



^63^7-73499 



(6) 



[0 0 3 5] rr-Cli, 111 2{C^i"3t^y K(-*5^ 
t, ^Jgfri'— «F8 tftx-f** l l irroRflwftSSJtK 
(4, 1 «t, 3tx-r*^ 1 1 *»e>0>R*t5teS:$MjE 

**5fc«)«)|gSr*^-i:L-C«>RjWa[|gW» : f-2 2 btf 

yv 3±[c-mz^Ts5:tftbtiT\,^z> e -com 

£\ fi%0l2 1 £RWMlH]#ft&^2 2i7 , ^XA2 3 t 

i"«t (H3tlHlSfa5*t2 4*»P>(0lHllffjtKe, K f # 

Alt-Tat *©SWSIslW» ; f-2 2©»-7-'<^ h 
/u*lSjVi:l»4 5° 0*l6]XS:ft-f»fiJillDSr*rfSiP' 

S*#f2 6i:S3tSc, dSrtog3te*^f-2 6 t*r» 

[0 0 3 6] Z<DX 5LC«3t#tt*t>o«3le«2 1 £S'J 

F o = (a + c) - (b 
J: B 3. r<7>^|Ct, fft#H3E 

7 -fey h 3. 
[0 0 3 7] 

tti*t£itfc3te«r=i V V uvXlcJ: U r 

iS±Jc-J!B«i-6C.i:KJ:»)fflf«©|Eft, 

fT^^y K»c*i^-C, mJfEu— jf3tSSli:lWE***C 

3t«r»«E LTfS 1 0*f3t«r»4*-&S» 1 IHJrft^-SrE 

#l8±»w*<D»lia*r*& J f-i:tt J F-'** h/u*|fi|i4««tL< - 
"#2|§]tf3fe**£**3!B2|El^*«:EK!U i<£>SS 
2 @*f*^fc J: 9 ^£ Lfcfg 2 Hlt?f3t<75*3S±{cMIB^ 
l&tf^wiilSr&^-tfJte^* h/w*(6]i:»&4 5° <£> 
#fi&4^#«*&W1-S5bte*^*EKLfc<DT\ 2 

£*l&4 5 0 i-t-?>ri:{c < t'9[HlST*&T-?r^:#<lH]te^ 

[0038] m*]£ 2 ia«o»wii. n*£ 1 rcttox 

^»£*5^T, f!U&T>*^2co@#rte^cD3%<OiW,£< i 
[0 0 3 9] W*3g3fS«co^B^I4 v U— J'JtW^bttJ 
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